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AttritionInternet-based mental health resources often suffer from low engagement and retention. An increased under-
standing of engagement and attrition is needed to realize the potential of such resources. In this study, 45,142 in-
dividuals were screened for depression by an automated online screener, with 2,539 enrolling in a year-long
monthly rescreening study; they received a single monthly reminder e-mail to rescreen their mood. We found
that, even with such a minimal cohort maintenance strategy, a third of the participants completed 1 or more
follow-ups, and 22% completed 2 or more follow-ups. Furthermore, completion of earlier follow-ups was highly
predictive of future completions. We also found a number of participant characteristics (e.g., current depression
status, previous depression treatment seeking, and education level) predicted follow-up rates, singly or in
interactions.
© 2014 The Authors. Published by Elsevier B.V. Open access under CC BY-NC-ND license.Internet-based resources for mental health, such as interventions,
screening, and other similar services, are proliferating rapidly, providing
individuals with opportunities to access mental health resources and
services even in placeswhere traditional services are not available or ac-
cessible. Compared to traditional face-to-face mental health resources,
their online counterparts are inexpensive to develop, highly scalable,
and widely accessible (Muñoz, 2010), with an ability to offer personal-
ized information that is responsive to individuals' needs and prefer-
ences (Leykin et al., 2012c). Importantly, Internet-based resources can
be effective. Recentmeta-analyses have demonstrated the effectiveness
of Internet interventions for mental disorders, such as depression and
anxiety (Andersson and Cuijpers, 2009; Andrews et al., 2010; Grifﬁths
et al., 2010; Spek et al., 2007a,b; Van't Hof et al., 2009); evidence for ef-
ﬁcacy also exists for a variety of other conditions such as substance
abuse (Chiauzzi et al., 2005; Strecher et al., 2005; Muñoz et al., 2009),
obesity (McConnonet al., 2007), diabetes (McKay et al., 2001), insomnia
(Ritterband et al., 2009), chronic pain (Nevedal et al., 2013), and irrita-
ble bowel syndrome (Hunt et al., 2009).
Most Internet-based resources, especially interventions, rely on con-
sistent engagement fromparticipants, both for evaluation of their efﬁca-
cy (usually via a clinical trial) as well as for overall effectiveness. Aswith
most interventions, more engagement likely leads to greater effective-
ness (An et al., 2008; Palmqvist et al., 2007; Richardson et al., 2013).y, University of California, San
94143-0848. Tel.: +1 415 476
. Open access under CC BY-NC-ND liceHowever, concern about poor retention has dampened the enthusiasm
about Internet-based interventions (Christensen et al., 2005; Farvolden
et al., 2005; Danaher et al., 2006; Eysenbach, 2005), with some
researchers suggesting that high attrition may be inherent in eHealth
trials (Eysenbach, 2005); attrition is especially problematic with
“unguided” interventions, that is, interventions with little to no
human interaction (Christensen et al., 2004, 2005; Muñoz et al.,
2012). Attrition is certainly not unique to the online medium—the
modal number of therapy session is low (Connolly Gibbons et al.,
2011), and dropout is considerable (Hamilton et al., 2011).
For Internet-based services to remain relevant and useful, increasing
retention and adherence rates is essential. To counteract attrition in
efﬁcacy trials, researchers often use either ﬁnancial incentives or live
(e.g., phone-based) follow-up as cohort maintenance strategies
(Carlbring et al., 2006; Muñoz et al., 2009). However, both of these ap-
proaches introduce signiﬁcant undesirable confounds. Paying partici-
pants to visit the site or to provide data exposes participants to
powerful extrinsicmotivatorswhichwill not be presentwhen the inter-
vention is widely deployed. Indeed, the introduction of suchmotivators
can result in undesirable behaviors, such as attempts to “cheat” by reg-
istering multiple fake accounts (Prince et al., 2012). Thus, with ﬁnancial
incentives, the ecological validity is reduced and engagement (and efﬁ-
cacy) of an un-incentivized intervention remains unknown. The same
argument applies to the provision of phone-based follow-ups: although
these may be effective (Fridrici et al., 2009; Leykin et al., 2012a; Muñoz
et al., 2009), they once again introduce variables that will not be present
when an intervention is deployed. Instead of relying on these problem-
atic strategies, improving retention should be achieved throughnse.
21S. Gill et al. / Internet Interventions 1 (2014) 20–25attaining a better understanding of it (Eysenbach, 2005; Geraghty et al.,
2012) and through offering useful and appealing products.
The present report describes retention in an Internet-based
mood and depression screener, where participantswere asked to return
to the site monthly for the next 12 months to rescreen their mood. In
an attempt to understand the naturalistic rate of retention, participants
were offered no incentives, ﬁnancial or otherwise, no “live” contact, and
no reminders to return beyond the singlemonthly invitation e-mail. Al-
though many participants did not return for a follow up screening, as
expected, a considerable proportion did return at least once. We exam-
ine the pattern of retention, as well as explore the predictors of greater
retention, with an overall goal of offering data that could be helpful for
the designers of Internet-based services whowish to improve retention
and adherence.
1. Methods
An Internet-based study was conducted worldwide. Consent was
obtained over the Internet, as approved by the Institutional Review
Board of the University of California, San Francisco.
1.1. Participants
Inclusion criteria were limited to being at least 18 years of age and
the ability to read and understand English. Over the 2 years of recruit-
ment (December 9, 2009–December 8, 2011), 63,055 persons visited
the website, of whom 51,641 were eligible to participate (11,411 were
younger than 18, 3 did not give their age); mean age = 31.92 years,
SD= 12.17. Of those 51,641, 5.0% (N= 2,567) consented to participate
in a rescreening study. However, 25 indicated that their answersmay be
inaccurate (i.e., they were just experimenting with the site), and an ad-
ditional three subjects had inconsistent data; data from these partici-
pants were there excluded from all analyses, resulting in our ﬁnal
sample of 2,539 individuals. A majority (51.0%) of the participants in-
cluded in our ﬁnal sample were aged between 18 and 29, with the aver-
age age of participants being 32.64 (SD = 12.13), and 65.65% of
participants being women. Participants from 102 countries and terri-
tories were present in our data set. The largest numbers of participants
were from United Kingdom, India, and South Africa (29.5%, 15.6%, and
9.0%, respectively).
1.2. Measures
Demographics 1 was offered to all visitors to the site, and assessed
participants' age, gender, race, and (since June 23, 2011) country of
residence.
Demographics 2was only administered to participants consenting to
participate in a rescreening study; participants were asked about their
education, employment, marital status, income, and subjective social
status, as assessed by the “social ladder” (Adler et al., 2000), where indi-
viduals rate their position in society relative to others, and about the
number of other individuals residing in the household. Participants
were also asked about their experience with treatment for depression
and their knowledge of the availability of mental health resources in
their community.
The Major Depressive Episode (MDE) Screener (Muñoz, 1998) is an
18-item measure designed to screen for the presence of current and
past MDEs. The MDE Screener, based on the Diagnostic Interview
Schedule (Robins et al., 1981), assesses the presence of nine symptoms
of depression according to the Diagnostic and Statistical Manual of Men-
tal Disorders (DSM-IV; American Psychiatric Association, 2000) over a
period of 2 weeks or more; it also assesses whether Criterion C (signif-
icant impairment in functioning) is met within the same time span.
Both currentMDE (past 2 weeks) and lifetimeMDE (any 2-week period
excluding the last 2 weeks) are assessed. The MDE Screener has good
agreement with the PRIME-MD (Spitzer, Williams, Kroenke, et al.,1994; Muñoz, McQuaid, Gonzalez, et al., 1999) and with clinician-
administered diagnostic interviews (Vásquez, Muñoz, Blanco, et al.,
2008). MDE Screener items were presented on the same web page. Nu-
merous studies reported that psychometric properties of questionnaires
remain similar whether administered on the Internet or on paper (e.g.,
Andersson et al., 2003; Holländare et al., 2010; Spek, Nyklícek, Cuijpers,
& Pop, 2007b).
1.3. Procedure
The study procedures are described in detail elsewhere (Leykin et al.,
2012b). Brieﬂy, the worldwide Google AdWords campaign was the
most signiﬁcant recruitment channel (Gross et al., 2014); other partici-
pants found our website via organic search results, word of mouth, and
other avenues. For theGoogle AdWords recruitment, one of the ads for a
“Free Online Depression Screener”was triggered if search terms such as
“depression,” “am I depressed,” or “sadness” were entered. Clicking on
the displayed ad led the individuals to theﬁrst page of theMood Screen-
er website.
The ﬁrst (landing) page contained information about the nature of
this site (i.e., research study) as well as about the acknowledgment
that all information entered on the site will be retained. Visitors were
then asked to provide their race, gender, age (to determine eligibility),
and (since June 23, 2011) country of residence. Eligible participants
then completed the “Current” portion of the MDE screener and (since
April 12, 2010) were asked whether their answers were accurate. Par-
ticipants were then given personalized feedback on their responses
and were offered an opportunity to participate in a monthly follow-
up rescreening study, for the next 12 months. Those consenting com-
pleted the Demographics 2 questionnaire, as well as the “Lifetime” por-
tion of the MDE Screener, and received additional personalized
feedback. Over the next 12 months, participants received a single
monthly e-mail inviting them to return to the site and re-screen their
mood. Upon returning to the site, participants were asked to indicate
whether they have sought help for depression over the past month;
they also completed the current portion of the MDE screener and re-
ceived feedback on their results.
1.4. Analytical procedures
To understand the predictors of follow-up response, Poisson regres-
sion models (Cameron and Trivedi, 1998) were constructed, predicting
the count of follow-ups completed from individuals' age, gender, em-
ployment status, marital status, years of completed education, house-
hold size, and depression status, as well as their second-order
interactions. Poisson regression is a standard analytical technique for
count data, and given that we were attempting to predict the count of
follow-ups completed, Poisson modeling seemed appropriate for our
purposes. Nonsigniﬁcant interactions were iteratively removed until
none remained to examine themain effects. Because of the large sample
size, we have elected to only interpret results that reach the signiﬁcance
level of p b 0.001.
2. Results
2.1. Completion of follow-ups
Results showed that 858 (33.8%) participants completed 1 or more
follow ups, and 582 (22.9%) participants completed 2 or more follow
ups. Only 52 participants (2.0%) completed all 12 follow-ups, and only
225 participants (8.9%) completed over half of follow-ups (7 or more).
Interestingly, the rate of drop-off throughout the follow-up year was
not especially steep (i.e., 21.6% of participants completed the ﬁrst
follow-up, and 10.1% completed the last; see Fig. 1). Furthermore, com-
pleting theﬁrst several follow-ups greatly increases the likelihood of fu-
ture follow-up completions. Thus, of the 549 individualswho completed
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Fig. 1. Proportion of participants completing each follow-up period and total number of follow-ups.
22 S. Gill et al. / Internet Interventions 1 (2014) 20–25the 1st follow-up, 76.7% completed at least one subsequent follow-up;
this number increased to 88.8% among the 320 participants who com-
pleted the ﬁrst 2 follow-ups. Conversely, failure to complete the ﬁrst
follow-ups resulted in very high rate of non-return, with 84.5% of the
1,990 participants failing to complete the 1st follow-up, and 89.8% of
the 1,872 participants failing to complete the ﬁrst 2 follow-ups not
returning to any future follow-ups. This pattern suggests that engaging
individuals early is likely to greatly increase the likelihood of future
engagement.122.2. Predictors of follow-up completion
Poisson regressions predicting the count of completed follow-ups
from participants' demographic and clinical characteristics revealed a
number of signiﬁcant main effects and interactions. Depression status
signiﬁcantly predicted the number of completed follow-ups (Wald
chi-square(1) = 48.23, p b 0.0001), such that individuals screening
negative for a current depressive episode could be expected to complete
1.29 more follow-ups than those screening positive (Wald chi-
square(1) = 48.23, p b 0.0001, Exp(B) = 1.29).
Employment status interactedwithwhether an individual previous-
ly sought help for depression to predict the number of completed
follow-ups (Wald chi-square(1) = 38.27, p b 0.0001). Among those
who have previously sought help, employed individuals may be expect-
ed to complete 1.21 more follow-ups than the unemployed (Wald chi-
square(1) = 18.15, p b 0.0001, Exp(B) = 1.21). However, among
those who did not previously seek help for depression, employed indi-
viduals may be expected to complete fewer (0.80) follow-ups than the
unemployed (Wald chi-square (1) = 15.06, p b 0.001, Exp(B) = 0.80
(Fig. 2).0.0
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Fig. 2. Average number of follow-ups completed for participants who previously sought
help or not by employment status.Help seeking for depression likewise interacted with the level of
an individual's education (Wald chi-square(1) = 16.50, p b 0.0001),
such that individualswhohave previously sought helpmay be expected
to have a 1.04 times more follow-ups completed for every 1 year of ed-
ucation attained (Wald chi-square(1) = 72.03, p b 0.0001; Exp(B) =
1.04); this is in contrast to individuals with no previous depression
help-seeking, who showed no increase in follow-up rate with years of
education attained (Wald chi-square(1) = 0.75, ns, Exp(B) = 1.00)
(Fig. 3).
Household size also interacted with the level of an individual's edu-
cation (Wald chi-square(1) = 14.43, p b 0.0001), with individuals who
live alone being expected to have 1.06 timesmore followups completed
for every 1 year of education attained (Wald chi-square(1) = 36.96,
p b 0.0001; Exp(B) = 1.06); this is in contrast to those who live
with others, for whom the multiplicative effect was still signiﬁcant,
but at 1.02, about 3 times smaller (Wald chi-square(1) = 21.17,
p b 0.0001, Exp(B) = 1.02) (Fig. 4).
Marital status interacted with age (Wald chi-square(1) = 42.41,
p b 0.001) such that individuals who were married or partnered
were expected to have 1.02 more follow-ups completed for every 1
year of age (Wald chi-square(1) = 76.62, p b 0.001; Exp(B) = 1.02);
this is in contrast to those who were not married, for whom years
of age did not signiﬁcantly increase follow-up rate (Wald chi-
square(1) = 0.0, ns, Exp(B) = 1.00).
Finally, gender also interacted with an individual's age (Wald chi-
square(1) = 14.62, p b 0.001), with women exhibiting a multiplicative
effect of 1.01 on the expected number of follow ups completed for
every additional 1 year of age (Wald chi-square(1) = 42.01, p b 0.001;0
2
4
6
8
10
0 5 10 15 20 25 30 35 40 45
M
ea
n 
N
um
be
r o
f F
ol
lo
w
 U
ps
Co
m
pl
et
ed
Years of Education
No Help
Help
Fig. 3.Average number of follow-ups completed for participantswhopreviously sought or
did not seek help by years of education.
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Fig. 4. Average number of follow-ups completed for participants who live alone or live
with others by years of education.
23S. Gill et al. / Internet Interventions 1 (2014) 20–25Exp(B) = 1.01); this is in contrast to men, for whom years of age had no
effect on the expected rate of follow-ups (Wald chi-square(1) =0.75, ns,
Exp(B) = 1.00).3. Discussion
The purpose of this report is to describe the rate of naturalistic
follow-up to a study offering individuals a monthly opportunity to be
screened for major depression and receive feedback on their results
and to understand the predictors of returning for follow-ups. This
study is in response to growing calls to develop the study of attrition
(Eysenbach, 2005; Geraghty et al., 2012) from Internet-based interven-
tions and, conversely, the need for the complementary study of reten-
tion in these and other technology-based interventions and resources.
Our results show that while a considerable proportion of partici-
pants failed to return for any follow-ups, as could be expected on the In-
ternet (Christensen et al., 2005; Leykin, Aguilera, Torres, Perez-Stable,
Muñoz, 2012a), a sizable proportion of participants—one third—did in
fact return for at least one follow-up. Additionally, almost a tenth of all
participants completed at least half of all available follow-ups. Although
these proportions appear relatively small, it must be noted that the co-
hort maintenance procedures in this study were minimal—a single
follow-up invitation e-mail thatwas sentmonthly. Participants received
no phone calls, no contact with a live clinician or a research assistant, no
payment for participation, and no reminder e-mails if they failed to
complete a follow-up. Moreover, unlike a bona ﬁde intervention,
which commonly contain a variety of materials and tools (Leykin
et al., 2012a, 2012b, 2012c; Leykin, Barrera, & Muñoz, 2009), our
follow-ups offered only a depression screening instrument with feed-
back. Thus, the follow-up rates attained in our investigation are impor-
tant for three reasons. First, they offer evidence of un-incentivized
interest in and demand for an Internet-based mental health resource.
Whereas in studies where incentives are used to attract participants to
return to the site rates of follow-upsmight be the function of incentives
rather than interest, in this study, follow-up rates likely reﬂect true in-
terest in participation and in utilizing the screening tool. Second, given
our minimal cohort maintenance strategies, our results offer a base
level of follow-up participation that can be used as a comparison once
other strategies (e.g., reminder e-mails, SMS messaging reminders)
are introduced. Finally, our results can be useful for research conducting
studies on self-help automated Internet interventions as an indication
of theminimal rates of follow-up that can be expected from naturalistic
users. Well-designed interventions are expected to have engaging con-
tent designed in part to build a “relationship” between a participant and
the intervention andwhich could be revisited upon follow-up; these as-
pects of interventions likely increase follow-up rates (Kelders et al.,2012; Morrison et al., 2013). An intervention that fails to attain the
follow-up rates found in our minimal contact study may be turning
away, rather than attracting, users. Our results also strongly suggest
that completion of early follow-ups is highly important for future
follow-up retention: participants who completed the ﬁrst one or two
follow-ups were very likely to complete at least one more follow-up.
Conversely, those who failed to complete the ﬁrst one or two follow-
ups were very unlikely to complete any future follow-ups. Although
there was likely at least some self-selection (i.e., those more likely to
complete ﬁrst follow-ups are different from individuals who elect to ig-
nore all reminders), it is also possible that completion of ﬁrst follow-ups
offered a “foot-in-the-door,” prompting subsequent responses. Thus, for
studies with limited budgets, researchers might be encouraged to de-
vote some resources to promote completion of early follow-ups in
hopes that this behavior will endure.
Wehave also explored a number of predictors of follow-up aswell as
their interactions. Someof predictorswe have identiﬁed, such as greater
symptoms, education, and age, have likewise been described in other
studies (Geraghty et al., 2012). Screening positive for depression re-
duced the number of follow-ups participants had completed. This was
somewhat counterintuitive, as one would expect individuals who are
feeling more depressed to utilize the depression screening service
more. However, it is also possible that individuals with signiﬁcant
symptoms are either too impaired to return to the site, or do not feel
that a conﬁrmation of their depression status would be useful.
Help-seeking status emerged as an important predictor of follow-up
rate, interactingwith two other variables to predict the number of com-
pleted follow-up rates. In an interactionwith employment, we observed
that among individuals who have previously sought help (and who
were overall more likely to complete follow-ups), being employed
was associated with more completed follow-ups, whereas the reverse
was true for those unemployed. It is possible that prior help seeking
has informed individuals about the importance of self-monitoring,
resulting in higher overall follow-up rate. Current unemployment may
be related to the level of an individual's impairment; making unem-
ployed participants less likely to follow up. However, current unem-
ployment may also indicate a greater need for treatment. Thus, among
thosewho never sought care, unemployed participantsmay have relied
on the rescreenings to a larger extent. Help seeking also interactedwith
education level to predict follow-up rate. Individuals who never sought
care had no relationship between education and completed follow-ups,
but those who had previously sought care having a strong association
between education level and follow-up rate. Once again, it is possible
that previous help seeking is associated with greater recognition of
the importance of self-monitoring, and individuals who are more edu-
cated are more able to either have or act on this recognition. Education
also interacted with household composition to predict follow-up rate.
Although higher levels of education were predictive of more follow-up
completion overall (indeed, previous reports suggest that more educat-
ed individuals seek depression treatment at higher rates; Mojtabai &
Olfson, 2006), this association was especially pronounced among indi-
viduals living alone, perhaps because those living with others have
more social support (thereby reducing the need for mood checks) or,
conversely, less privacy, making visits to our site more challenging.
Age also emerged as an important predictor, interactingwithmarital
status andwith gender. Follow-up ratewashigher among olderwomen,
as well as among older married participants. It has previously been
found thatwomen and older individuals are more likely to seek depres-
sion treatment (Bayer & Peay, 1997; Bristow & Patten, 2002; Komiya,
Good, & Sherrod, 2000), and it is possible that these effects extend be-
yond treatment, which our site did not offer. It is possible that older in-
dividuals are more likely to exhibit a stronger social commitment to
participation once consented andmay be less likely to ignore a commit-
ment. Men, however, may face social pressures to ignore their mood
states or consider them less relevant, resulting in age no longer being
predictive of follow-up completion among men. Being single in later
24 S. Gill et al. / Internet Interventions 1 (2014) 20–25years may be indicative of longer standing or more impairing mood-
related difﬁculties, which as we found above is predictive of lower
follow-up rates.
This study has several limitations. The sample was collected using
Google AdWords ad campaigns. Although Google clearly has a domi-
nant position in the English-language search market (comScore,
2013), our sample may not be representative of those who use other
search engines or who never respond to or actively suppress Google
Ads. Furthermore, participants joined a depression rescreening study;
the results may not therefore generalize to individuals suffering from
other physical or psychiatric conditions. The sample in this study was
recruited worldwide, and it is possible that the feedback about mood
states provided by the site was less applicable to individuals from cer-
tain countries or cultures, thereby reducing the utility of the
rescreenings (and the likelihood of completing follow-ups) for some
groups of individuals. Finally, participants' expectations for the site,
which may affect adherence (Boettcher et al., 2013) were not assessed.
As Internet-based resources, including interventions, screening ser-
vices, and information services proliferate, data regarding participants'
engagement and retention are crucial to retain the usefulness and rele-
vance of such resources. Such data can help researchers develop more
targeted cohort maintenance strategies, ensuring that limited research
budgets are spent in a way that optimize retention in an empirically
sound manner through a better understanding of participant engage-
ment. Thus, we hope that this study can facilitate future research
on retention, for instance, by informing randomized trials evaluating
the beneﬁt of various cohort maintenance procedures, or cost-
effectiveness investigations seeking to maximize participant retention
while reducing costs. Such work will ultimately produce Internet inter-
ventions that are more mature and sophisticated, thereby maximizing
their potential to provide quality services to more people in need of
care.
Acknowledgements
This work was supported by the Robert Wood Johnson Health and
Society Scholars Seed Grant (Leykin, P.I.), by an infrastructure grant
from the University of California Committee on Latino Research to
the University of California/San Francisco General Hospital Latino Men-
tal Health Research Program (Muñoz, P.I.), and by an NIMH grant
5K08MH091501 (Leykin, P.I.). This project was also supported by
Grant SRG-0-059-11 (Leykin, P.I.) from the American Foundation for
Suicide Prevention; the content is solely the responsibility of the
authors and does not necessarily represent the ofﬁcial views of
the American Foundation for Suicide Prevention. We would like to ex-
press our thanks to Google, Inc., for awarding us an AdWords grant
(Muñoz, PI) and to the Brin-Wojcicki Foundation for their generous
support.
References
Adler, N.E., Epel, E.S., Castellazzo, G., Ickovics, J.R., 2000. Relationship of subjective and ob-
jective social status with psychological and physiological functioning: preliminary
data in healthy White women. Health Psychol. 19 (6), 586–592.
An, L.C., Schillo, B.A., Saul, J.E., Wendling, A.H., Klatt, C.M., Berg, C.J., Ahulwalia, J.S.,
Kavanaugh, A.M., Christenson, M., Luxenberg, M.G., 2008. Utilization of smoking ces-
sation informational, interactive, and online community resources as predictors of
abstinence: cohort study. J. Med. Internet Res. 10, e55.
Andersson, G., Cuijpers, P., 2009. Internet-based and other computerized psychological
treatments for adult depression: a meta-analysis. Cogn. Behav. Ther. 38 (4), 196–205.
Andersson, G., Kaldo-Sandström, V., Ström, L., Strömgren, T., 2003. Internet administra-
tion of the Hospital Anxiety and Depression Scale in a sample of tinnitus patients.
J. Psychosom. Res. 55, 259–262.
Andrews, G., Cuijpers, P., Craske, M.G., McEvoy, P., Titov, N., 2010. Computer therapy for
the anxiety and depressive disorders is effective, acceptable and practical health
care: a meta-analysis. PLoS One 5 (10), e13196.
Bayer, J.K., Peay, M.Y., 1997. Predicting intentions to seek help from professional mental
health services. Australian and New Zealand J. Psychiatr. 31, 504–513.
Boettcher, J., Renneberg, B., Berger, T., 2013. Patient expectations in Internet-based self-
help for social anxiety. Cogn. Behav. Ther. 42 (3), 203–214.Bristow, K., Patten, S., 2002. Treatment-seeking rates and associated mediating factors
among individuals with depression. Canadian J. Psychiatr. 47, 660–665.
Cameron, A.C., Trivedi, P.K., 1998. Regression analysis of count data. Cambridge University
Press.
Carlbring, P., Bohman, S., Brunt, S., Buhrman, M., Westling, B.E., Ekselius, L., Andersson, G.,
2006. Remote treatment of panic disorder: a randomized trial of Internet-based cog-
nitive behavioral therapy supplemented with telephone calls. Am. J. Psychiatr. 163,
2119–2125.
Chiauzzi, E., Green, T.C., Lord, S., Thum, C., Goldstein, M., 2005. My student body: a high-
risk drinking prevention web site for college students. J. Am. Coll. Heal. 53 (6),
263–274.
Christensen, H., Grifﬁths, K.M., Korten, A.E., Brittliffe, K., Groves, C., 2004. A compar-
ison of changes in anxiety and depression symptoms of spontaneous users and
trial participants of a cognitive behavior therapy website. J. Med. Internet Res.
6 (4), e46 (22).
Christensen, H., Grifﬁths, K., Groves, C., Korten, A., 2005. Free range users and one hit
wonders: community users of an Internet-based cognitive behavior. Aust. N. Z. J. Psy-
chiatry 40, 59–62.
comScore Releases July 2013 U.S. Search Engine Rankings. Retrieved January 20,
2013, from http://www.comscore.com/Insights/Press_Releases/2013/8/comScore_
Releases_July_2013_U.S._Search_Engine_Rankings (Archived at http://www.
webcitation.org/6JiAav83f).
Connolly Gibbons, M.B., Rothbard, A., Farris, K.D., Wiltsey, Stirman S., Thompson, S.M.,
Scott, K., Heintz, L.E., Gallop, R., Crits-Christoph, P., 2011. Changes in psychotherapy
utilization among consumers of services for major depressive disorder in the commu-
nity mental health system. Admin. Pol. Ment. Health 38 (6), 495–503.
Danaher, B.G., Boles, S.M., Akers, L., Gordon, J.S., Severson, H.H., 2006. Deﬁning Participant
ExposureMeasures inWeb-Based Health Behavior Change Programs. J. Med. Internet
Res. 8 (3), e15.
Eysenbach, G., 2005. The Law of Attrition. J. Med. Internet Res. 7 (1), e11.
Farvolden, P., Denisoff, E., Selby, P., Bagby, R.M., Rudy, L., 2005. Usage and longitudinal ef-
fectiveness of a Web-based self-help cognitive behavioral therapy program for panic
disorder. J. Med. Internet Res. 7 (1), e7.
Fridrici, M., Lohaus, A., Glass, C., 2009. Effects of incentives in web-based prevention for
adolescents: results of an exploratory ﬁeld study. Psychol. Health 24 (6), 663–675.
Geraghty, A.W., Torres, L.D., Leykin, Y., Perez-Stable, E., Muñoz, R.F., 2012. Understanding
attrition from international Internet health interventions: a step towards global
eHealth. Health Promot. Int. 28 (3), 442.
Grifﬁths, K.M., Farrer, L., Christensen, H., 2010. The efﬁcacy of Internet interventions for
depression and anxiety disorders: a review of randomised controlled trials. Med. J.
Aust. 192 (11 Suppl.), S4–S11.
Gross, M.S., Liu, N.H., Contreras, O., Muñoz, R.F., Leykin, Y., 2014. Using Google AdWords
for international multilingual recruitment to health research websites. J. Med. Inter-
net Res. 6 (1), e18.
Hamilton, S., Moore, A.M., Crane, D.R., Payne, S.H., 2011. Psychotherapy dropouts:
differences by modality, license, and DSM-IV diagnosis. J. Marital. Fam. Ther.
37, 333–343.
Holländare, F., Andersson, G., Engström, I., 2010. A comparison of psychometric properties
between Internet and paper versions of two depression instruments (BDI-II and
MADRS-S) administered to clinic patients. J. Med. Internet Res. 12 (5), e49.
Hunt, M.G., Moshier, S., Milonova, M., 2009. Brief cognitive-behavioral Internet therapy
for irritable bowel syndrome. Behav. Res. Ther. 47 (9), 797–802.
Kelders, S.M., Kok, R.N., Ossebaard, H.C., Van Gemert-Pijnen, J.E., 2012. Persuasive
system design doesmatter: a systematic review of adherence to web-based interven-
tions. J. Med. Internet Res. 14 (6), e152.
Komiya, N., Good, G.E., Sherrod, N.B., 2000. Emotional openness as a predictor of college
students’ attitudes toward seeking psychological help. J. Counsel. Psychol. 47,
138–143.
Leykin, Y., Barrera, A.Z., Muñoz, R.F., 2009. One more tool for smoking cessation: Internet-
based interventions. In: Cucciare, M.A., Weingardt, K.R. (Eds.), Using Technology to
Support Evidence-Based Behavioral Health Practices: A Clinician's Guide. Routledge,
New York, NY.
Leykin, Y., Aguilera, A., Torres, L.D., Perez-Stable, E.J., Muñoz, R.F., 2012a. Interpreting the
outcomes of automated Internet-based randomized trials: example of an Internation-
al Smoking Cessation Study. J. Med. Internet Res. 14 (1), e5.
Leykin, Y., Muñoz, R.F., Contreras, O., 2012b. Are consumers of Internet health information
“cyberchondriacs”? Characteristics of 24,965 users of a depression screening site. De-
press. Anxiety 29, 71–77.
Leykin, Y., Thekdi, S.M., Shumay, D.M., Muñoz, R.F., Riba, M., Dunn, L.B., 2012c. Internet in-
terventions for improving psychological well-being in psycho-oncology: review and
recommendations. Psychooncology 21, 1016–1025.
McConnon, A., Kirk, S.F., Cockroft, J.E., Harvey, E.L., Greenwood, D.C., Thomas, J.D., Ransley,
J.K., Bojke, L., 2007. The Internet for weight control in an obese sample: results of a
randomised controlled trial. BMC Health Serv. Res. 7, 206.
McKay, H.G., King, D., Eakin, E.G., Seeley, J.R., Glasgow, R.E., 2001. The diabetes network
Internet-based physical activity intervention: a randomized pilot study. Diabetes
Care 24 (8), 1328–1334.
Mojtabai, R., Olfson, M., 2006. Treatment Seeking for Depression in Canada and the United
States. Psychiatr. Serv. 57, 631–639.
Morrison, L., Moss-Morris, R., Michie, S., Yardley, L., 2013. Optimizing engagement
with Internet-based health behaviour change interventions: comparison of self-
assessment with and without tailored feedback using a mixed methods approach.
Br. J. Health Psychol. http://dx.doi.org/10.1111/bjhp.12083.
Muñoz, R.F., 1998. Preventing major depression by promoting emotion regulation: a
conceptual framework and some practical tools. Int. J. Ment. Health Promot. 23–40
(Inaugural issue, September 1998).
25S. Gill et al. / Internet Interventions 1 (2014) 20–25Muñoz, R.F., 2010. Using evidence-based Internet interventions to reduce health dispar-
ities worldwide. J. Med. Internet Res. 12 (5), e60.
Muñoz, R.F., McQuaid, J.R., Gonzalez, G.M., Dimas, J., Rosales, V.A., 1999. Depression
screening in a women’s clinic: Using automated Spanish-and English-language
voice recognition. J. Consult. Clin. Psychol. 67, 502–510.
Muñoz, R.F., Barrera, A.Z., Delucchi, K., Penilla, C., Torres, L.D., Pérez-Stable, E.J., 2009. In-
ternational Spanish/English Internet smoking cessation trial yields 20% abstinence
rates at 1 year. Nicotine Tob. Res. 11 (9), 1025.
Muñoz, R.F., Aguilera, A., Schueller, S.M., Leykin, Y., Pérez-Stable, E.J., 2012. From online
randomized controlled trials to participant preference studies: morphing the San
Francisco stop smoking site into a worldwide smoking cessation resource. J. Med. In-
ternet Res. 14 (3), e64.
Nevedal, D.C., Wang, C., Oberleitner, L., Schwartz, S., Williams, A.M., 2013. Effects of an in-
dividually tailored web-based chronic pain management program on pain severity,
psychological health, and functioning. J. Med. Internet Res. 15, e201.
Palmqvist, B., Carlbring, P., Andersson, G., 2007. Internet-delivered treatments with or
without therapist input: does the therapist factor have implications for efﬁcacy and
cost? Expert Rev. Pharmacoecon. Outcomes Res. 7, 291–297.
Prince, K.R., Litovsky, A.R., Friedman-Wheeler, D.G., 2012. Internet-mediated research: be-
ware of bots. Behav. Ther. 35, 85–88.
American Psychiatric Association, 2000. Diagnostic and statistical manual of mental disor-
ders, 4th ed. Author, Washington, DC (text rev.).
Richardson, A., Graham, A.L., Cobb, N., Xiao, H., Mushro, A., Abrams, D., Vallone, D., 2013.
Engagement promotes abstinence in a web-based cessation intervention: cohort
study. J. Med. Internet Res. 15 (1), e14.Ritterband, L.M., Thorndike, F.P., Gonder-Frederick, L.A., Magee, J.C., Bailey, E.T.,
Saylor, D.K., et al., 2009. Efﬁcacy of an Internet-based behavioral intervention
for adults with insomnia. Arch. Gen. Psychiatry 66, 692–698.
Robins, L.N., Helzer, J.E., Croughan, J., Ratcliff, K.S., 1981. National Institute of Mental
Health Diagnostic Interview Schedule. Arch. Gen. Psychiatry 38 (4), 381–389.
Spek, V., Cuijpers, P., Nyklcek, I., Riper, H., Keyzer, J., Pop, V., 2007a. Internet-based cogni-
tive behavior therapy for symptoms of depression and anxiety: a meta-analysis.
Psychol. Med. 37, 319–328.
Spek, V., Nyklícek, I., Cuijpers, P., Pop, V., 2007b. Internet administration of the Edinburgh
Depression Scale. J. Affect. Disord. 106, 301–305.
Spitzer, R.L., Williams, J.B., Kroenke, K., Linzer, M., DeGruy, F.V., Hahn, S.R., Brody, D.,
Johnson, J.G., 1994. Utility of a new procedure for diagnosing mental disorders in pri-
mary care. The PRIME-MD 1000 study. JAMA 272, 1749–1756.
Strecher, V.J., Shiffman, S., West, R., 2005. Randomized controlled trial of a web-based
computer-tailored smoking cessation program as a supplement to nicotine patch
therapy. Addiction 100 (5), 682–688.
Van't Hof, E., Cuijpers, P., Stein, D.J., 2009. Self-help and Internet-guided interventions in
depression and anxiety disorders: a systematic review of meta-analyses. CNS Spectr.
14 (2 Suppl. 3), 34–40.
Vázquez, F.L., Muñoz, R.F., Blanco, V., López, M., 2008. Validation ofMuñoz’s mood screen-
er in a nonclinical Spanish population. European JAMA 24, 57–64.
